Bioenergetic homeostasis decides neuroprotection or neurotoxicity induced by volatile anesthetics: a uniform mechanism of dual effects.
The commonly used volatile anesthetic isoflurane or sevoflurane has been shown to be both neuroprotective and neurotoxic in various cell cultures and animal models. Some possible mechanisms have been raised to elucidate volatile anesthetics-induced neuroprotection or neurotoxicity, respectively. However, none of these can reconcile the linkage between their dual effects. Similar to volatile anesthetics, some drugs and nonpharmacological factors also can produce neuroprotection and neurotoxicity, which is associated with bioenergetic metabolism of neuronal cells. Here we present a uniform mechanism, bioenergetic homeostasis hypothesis, to explain neuroprotection and neurotoxicity induced by volatile anesthetics. The numerous evidences have shown that volatile anesthetics could affect mitochondrial electron transport complexes and glycolysis related pathways in cells, which could alter intracellular calcium homeostasis, ROS production and adenosine triphosphate (ATP) synthesis. Duration and concentration of exposure to volatile anesthetics could play a role on severity of bioenergy inhibition. Mild bioenergetic metabolism inhibition trigger signaling events involving preconditioning on neurons, and further bioenergy impairment could lead to neuronal cellular apoptosis, inhibition of neurogenesis and elevated β-Secretase, which drive pathogenesis of neurodegeneration.